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(100 It is known that the CeO2 layers prefer to grow with (111) -orientation because the (111) plane has the lowest surface energy. 9) The {100} -orientation has been achieved by using the Si (100) substrates, due to the heteroepitaxial growth. 10) In the present work, the nonepitaxial structure of the CeO2 layers implies that the grain growth was not in fl uenced by the atomic arrangements of the Si (100) sub strates. Nonetheless, the {100} -orientation was obtained. Recently, we have proposed the mechanisms of the uniaxial orientation in sol-gel-derived oxide thin films on inert oxide glass substrates. 11), 12) There are two major mechanisms:
(1) initial orientation due to nucleation at a film/substrate interface, and (2) We consider the occurrence of the {100} -orientation as follows. At the oxide/silicon interface, the lowest interfacial energy may be determined not only by the surface energy of the oxide and silicon but by the atomic arrangements in the crystallographic planes of the oxide. The (111) surface of CeO2 can be described as a stacking of "O-Ce-O" with zero perpendicular dipole moment. On the other hand, the imagi nary (100) surface that is ideally cleaved would be describa ble as a stacking of pairs of parallel, noncoincident planes with "Ce" and "O2" stoichiometries, thus having the net di pole normal to them. If 50% of the oxygen atoms are re moved from the outermost plane, such a surface can be made stable with the zero dipole. 9) At the interface with the Si (100) substrates, the polar (100) plane of CeO2 may be stabilized by sharing the oxygen atoms with the Si (100) plane which has the highest surface energy and is easily oxi dized to form thin SiOx layers. 13) This promotes the preferential growth of the CeO2 grains with their (100) planes parallel to the substrate surface, giving the overall {100} -orientation of the CeO2 layers on the Si (100) sub strates. 
